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Jivicrm/G on# /i lei/ 


i-iltAM Timm h" K Mu' wtiikr most advanced racing game. This game was 

i .im fully ..-lie the simulation of real race car driving. Just 

/iLout every rai mg .men Imaginable has been incorporated, to deliver the 

mcr.i heart pounding physic ■- and realistic experience. 

When hilling llir r.n -n track, smoothness ts the key to doing well. Sudden 

steenng, braking,.ilnatlon inputs should be avoided. On pavement, tire- 

smoking slides may look spectacular, but a car that is sliding is slower than 
one that is not, and damages its tires, (Sliding is more acceptable for off-road 
racing I different cars will handle and react differently. Proper suspension 
set-up, including tires, springs, shock absorbers, and anti-roll [swayOJbars, 
is important. 

The following pages will t ovr ■ different Important a pects of vehicle dynamics 
and driving techniques Bui Mi f, there are two terms that you should know.: 
under-leer and. oversteei 



'MJHtti 


L/AIDEIfSrEEB 4A/D Ol/f «STEF/7 

Understeer, also called "push**, is a condition in which a car's change in direction 
is less than the steering input, if you turn the steering wheel and the car keeps 
qn a straight path or d.oesn f t turn as much as you expected, that*s understeer. 
Understeer happens when the front wheels lose traction first. 

Oversteer is a condition that occurs when a cut turns more than expected. The 
rear of the car seems to step out or line, An oversteering car is often referred 
to as a "loose” car. Oversteer happens when the rear wheels lose traction first. 

Keep these terms in mind throughout the following pages. There are many 
causes of understeer and oversteer. Understanding them will help you be a 
more successful driver. 





A CCFLf i?AT/OW 


Ac' ■ feral 11 h ri . f.irnl I Ml or from a cot rier is an importunl factor in winning 

i h i". If your i .11 . .. ..tlr Ira emission, acceleration iv simple - just 

"[mi Mn I'jfMal lu ..Mil I ' .mi "boor ft” Tor maximum acceleration But. even 

with an auh'inaM l . thm' will !"■ times that you’ll need less than the maximum 
amount of act.Hr i a Mon S11 p 1 M 'ry surfaces such as a wet or oily track, and dm 

roads used hi i Hiving im|uiic r .. < Ini attention when accelerating. A'l.n. .. 

of rearward weight trim for unth .n;r deration, a powerful front'wheel dr tv i nr 

may get whenh pin on M .I wheel > under hard acceleration particularly uphill 

If this happens, u h le thn.ittle 

All of these fai lor. and mom apply to < ars with manual gearboxes. Careful, coordinated 
control of the i lute h and rnijirn' peed i. necessary for fast acceleration in a manual 
(ran:,mission ' .ii it the r-nghn i r.-ed Is too high when the clutch is engaged, and 
the dutch is engaged suddenly wheel spin will occur ’Smoky burnouts” are quite 
a spec tar If, but are usually Ji.vi i <>r the tires. 


On the niliri hand, if then i u uluiuly no tndfr at.. wheelspm, you could 

acccdcniU more quickly Bring Uu'revs up and try m jn 1 n Fires have maximum 
straight lim traction with just a 111tlr- slip. 


Try to kerp your engine'-, mv ..'ant when 

you shift q is. The ex£i'- l 111 u h use will 
dept-nd mi the car you’n di i :imj. road 
condllion . and. the ccmdUiiui • i your tires. 

The only way to get the quirik' i wceleration 
for a c.ii is to practice. 



L. 



Fj.Wjiiffji. ■ 


0HA/C/A/O 

Correct braking technique is one of the most important aspects of fast driving. 

1 1 you make too little use of your brakes, you will not slow your car enough, and 
you may go wide or spin in a corner With too much use of the brakes, you. will 
be slower than necessary and may have more wear on your tires and brakes. Use 
of the brakes at the wrong time can pul you in a spin. Braking is complex, and 
takes practice to master. 


Be sure to use enough pressure on the brakes at the beginning of braking. This 
will transfer weight forward, allowing the front wheels to take a heavier brakinq 
load without locking (see page 18 for more information on weight transfer]. Be 
careful. If you use too much pressure, you will leek the wheels and go into a 
skiA car with locked wheels Is uncontrollable. Steering inputs will do nothing. 
If you lock your wheels, gently decrease brake pressure and try to regain control. 
Smoothness is very important to suet evful braking. 


For maximum braking capability Iti i \iin,iqhl line, you want to be at ihe threshold 
of lock-up. As in acceleration, tuns h-ivi maximum traction with just a little 
slip, and, when this Is occurring uml< ■ braking in a straight line they will 

'Mm 11 n bit. If they start lo squeal, they've 



bn l" d up and you'll soon hi In trouble. (See 
pAi]i i 1 Tor more infprmntion about tires and 
the 11 l ■ havior]. 

lim hold braking i mil ml i difficult bui 
vm y Impoitant. Kn-r pr u Mi Inq until you've 

rni.iUnird it. 






















FWOA/r f^OA/r4VHFFl 

Jn the Gran Turismo Z spot ifir atinm, "'FF" stands for front engine/front whorl drive 
Most passenger sedan-, .ind many ports coupes are of this engine/drlvetrom f.iyout 

For a passenger veil I ■ lr\ I he? front ungine/front-wheel drive design offers 

advantages m spapi' uhli?.. Particularly with a transversely-mounted 

engine, the drivetrain takrs up minimal space, allowing more interior room 
This is obviously an advantapn for a sedan. Since many sports coupes are made 
from sedan platforms, they inherit the sedan’s drivetrain. 


There are some handling .uJwmU'j 'a ior the FF design. Because the weight of the 
engine and transmission Is over the driven iIkIc, fraction in wet or slippery conditions 
can be very good ai steady si mod-, oi under a low Trite of acceleration in poor 
conditions, a froni wht-H drive c.ti i an outperform .i rear-wheel drive car. Front- 

wheel drive cars have a lor.isiory of success in rallying because of their abilities 

in poor conditions. Forward wnlght distribution also i oninbutes to stability. 


However, thne are disadvanta .ji lo the FF design. Unci*, high rates of acceleration, 
weigh! transit?! to the rear of.,.an cause wheel spin in a, front-drive machine. 


limiting 11 s ability tg acceln.iii Also, because of thi i .rward weight bias of the FF 

design, rn.nl drive cars undr. This is a good ch.. terlstlc on the street in a 

car driven by an 1 nexperieneed or oven average driv«r — if he or she goes into a 

corner ton foil, lifting the thmtiir ihe natural .. 

will mos! likely bring the car b,n !■ into line. For racin i 

purposev, -evere understeer < ..tribute to high 

tire wear, <v, .Joes front-wJir-n?l whi elspin. A car that 
undersii'rr does not make ttn 1 >• 1 n-:c of its liras 




* hat said, there an- plenty oi quick, good hn nulling front wheel drive cars. 


FflOA/T EA/Gl/Vf/fffyl/? M/HEEL DFit\fE 

"FFT means front engine, real wheel drive This was once the most popular 
drivetrain for both street and competition cars, and is still used in many 
high-performance sports cars and sports sedans. 


The front-engine/rear drive layout has several advantages over front-wheel 
drive for high-performance cars. Most importantly, power transmission and 
steering functions are separated, allowing for mere precise steering control, 
especially in extreme conditions. Under high rates of acceleration, rearward 
weight transfer benefits traction. Careful placement of the engine and 
transmission in the chassis can result In good weight distribution, necessary 
for good handling. A car with a near-even front-to-rear balance of weight 
can be set up for very neutral handling, and is easier to drive fast than a more 
nervous mid-engined car 


For sports sedans or :,imet-Tegal two 1 i -orts oars, th* I H design allows a 
good amount of interior space. Although it fell out of lavor for pure racing 
cars many years ago, there are some ne ■ ports-racmq cars thut use the FR 
drivetrain. Ultra-high performam r- ‘.in ■ Megal sports < u\ wiih this design 
























io basic oB#i/iA/G 


rvuD EfsiGipjE/nr/x fi wheel dfi/v'e 

“MR” means mid cngl m e?/r<* r ni wheel drive. Most competition cars use this 
drivetrain design, and \u do many high-performance sports cars. 

The MR layout was fli ■' widnly used m single-seat racing cars. In a narrow, rear- 
wheel drive single saater, the dnveshaft of a front-mounted engine must pass 
underneath or beside the driver This means that the body will be higher or wider 
than otherwise For a singh- m.mi racing car, decreased frontal area lor h-v, 
aerodynamic: drag is an advantage of the mid-engine design Whi n mid inigiiit?d 
single-seat racers gained, acceptance in the late T95Qs, two-seat sports-facers 
were developed Irom Ihr-m Mid engined high performance road i u followed 

The MR design ran nlso dm mmm* the frontal area of a two seat 1 ports car, and 
allow other aerodynamic advantages. But perhaps the most important advantage 
of the design fora high 1 pnrfru ma nee vehicle Is that il concentrates the vehicle's 
mass niM- its center of giavib r h 1 • decreases it'. \r\* rtial resistance to quick 
changes of direction, men •- ing Its maneuverabilu Because of this maneuver¬ 
ability, ii mid-englned car.he ^ t up to make fu! u ■ of Its tires and corner 

faster by having just a sttmII amount of oversteer rh signed in. That can make it 
very nervous and tricky to drwi it the limit, it taki v skill and fast reactions to 

be abb- In drive such a car well hut a skilled driv.fake full advantage of a 

mid eng 1 ned car's corneriny abilities. 



FtE/\F* £A/G//VE/Rf4R M/HFFh D/?/l/ 


”RR" means rear engine/rea? wheel drive. Although mid-engined cars are 
sometimes referred to as "rear-engined”, that Is incorrect. A truly rear-engined 
car has its engine behind the rear axle 

As with a frond-engined/front wtn-rl drive: car, this increases space within 
the wheelbase for the passenger compartment. For this reason, some small cars 
used the rear-engine chassis design in ihe past. There have been rear-engined 
high-performance cars as well 

A rear-engined design can have very good traction, because of engine weigh! 
over the rear wheels. But, if the engine: n. too heavy, extreme rearward weigh 1 
distribution can contribute to serious understeer. Go into a corner too fast in 
a rear-engined car, and lift the throlth- quickly (the natural reaction! and 
presto! VouHl see where you just > amr irom a- you spin out 

Primitive swing-axlr rear suspension <\< i-jns ui.ed in older rear engined cars 
also contributed to their reputation fr.n evil handling Careful suspension 
design and a lightweight engine go 1 long way toward Urnlng a n .r-engmed 
car, and. the few surviving examph h.v.putation for umd handling. 

















F&uFt wm* el i/i /nvo; 


If front when] drive h.v: adVnni.T jes in some conditions, and rear-wheel drive 
has advantages in others, wouldn't a system that drives doth the front and rear 
wheels be best? Vos, Indeed Fout wheel drive (FWD] offers the best traction in a 
very wide range of load and wither conditions. Note that "four-wheel drive" 
here refers to systems that mu designed for high-speed used on roads or race 
tracks, not for low-speed < ross country, off-road purposes. FWD systems do not 
have the dual range transfer i c,i that low-speed, off-road systems use. 


Often thought of a-, advantageous only on low-trad ion surfaces like snow. Ice, 
or dirt, FWD improves traction and handling on all surfaces, even dry pavement 
Although the basic handlin') * hamcteristics of an FWD car are like those of It 1 , 
ncn-FWD counterpart — a front engine FWD car will have the same basic dynamics 
of a front-engine, rear-drive cai, and a mid-engine, FWD car will hand!*- basically 
like a mid.-engined, rear-drive car — all-wheel drive Hi.tTeases undersiuer, gives 
a greater margin between tin* lip and sliding, and allows greater acceleration 
while turning. These factors .nhi up to faster corner Inn ability. 


Four-Wheel drive dees have .j disadvantages I he extra mechanical parts 

necessary add complexity ,m.t up to several hunthud pounds in weight But 
FWD is thi way to go in rallying. where a wide variety of road surfaces and 


condition- will be encounters! fhe fastest rally ■ ■ ■■ today all use FWD. ft has 
been used In most other fniur or lacing as 
welt, but has been cutlawmt m many 
because of its performance ,idv mtages. 





The most important equipment on .t cat is Its tires. The tires are the car's only 
connection to the road. Acceleration, bi.iking, and cornering are all, ultimately, 
dependent on the car's tires. Engine power is useless if it can't completely 
reach the road. The most powerful brakes are worthless if the tires cannot 
transmit the stopping power. And the best-designed suspension can't do its 
job without proper tires. High-performance liras can improve a car's handling, 
and even acceleration and braking, better than almost any other factor. 

The contact patch is the roughly rectangular spot whom the tire contacts the 
road. Traction, the friction between the tire and the road surface at the contact 
patch, ts the key to getting the best performance from a car. Traction is dependent 
on the tire's rubber compound, the size of the contact patch, and the load on 
the tire. Differing amounts of traction ai nach end of a car can significantly 
change a car's handling. Maximum trai thm is necessary foi the best acceleration, 
deceleration, and cornering, 

SLIPPING AND SLIDING 

Ever wonder what happens when you him Hu- steering wtienl? Hist the car's 
front wheels turn, and then the Inrning fort v is transmit bd down each front 
ttre's sidewall to its * ontact pale h Mir i n I hen yaws — 11c Manges its path 
around a vertical axh hi ward the rilimt Him in which the hard wheels point. The 
rear wheels follow, !!■ Mng theii sidewall <nd. then the u u • ontact patches 















TittES (C<***t$*wi*<*€i> 


Bei ause of 1 hr r1 1 ■ 1 1 . 1 11 1y ol the tire sidewalls, the wheels and contact patches 
point in slightly different directions. This difference is known as slip angle. 

If the front slip angle Is greater than the rear slip angle, the car will understeer 
If the rear slip angle is greater than the front slip angle, the i ai will overstcer 

Each tiro has maximum slip angle that it can handle. Beyond that angle 11 
skids, scrubbing across the load like a giant rubber eraser. The point .,l whir h 
the tire starts to skid is known as the breakaway point. 

There is one more concept to understand, slip in a fore-and-aft direction this 
is expressed in percent. At zero percent slip, there is no slip at alt At one hundred 
percent slip, the tires rotate but the vehicle doesn't move Most high-performance 
tires develop maximum trar <ion at between five and ten percent slip. 

If significant amounts of slip or \ ur, you'll hear familiar skidding sounds. 
Slight skidding noises inrtu ate that the car Is right ai 1 L ■. limit. Loud skidding 
noises mean that the car 1 :-. in nil ha-, been exceeded h iinve as fast as possible, 
you must be able to drive Ihi 1 ar right to its fur inm mrit. Skidding sounds 
give you u edback on how 1 lose you are to the 11 mM 



TRACTION CIRCLE 


The relationship between the straight line traction of acceleration and braking 
and the lateral traction of turning 1 In; t illustrated by the traction circle. The 
vertical axis represents the trad ion a sociated with acceleration and braking; 
the horizontal axis represents th< ■ trad ion associated, with turning. The rubber 
molecules at the contact patches have a limit to the amount of force they can 
generate, but the direction of the force doesn't matter So the circle represents 
the limit of traction in any particular direction 


Accelerating 


Left 

Turning 



Braking 


As can be seen from the circle, there may be linear 
and lateral components to the traction forces 
generated at any time. If the forces acting on 
die car exceed the traction between the road 
■ l 1 mi lims, the car will start sliding, This limit 
whrun sliding begins the breakaway point 
— tf Tipresented by the traction circle. 

I ... within the clrt In is less than the 

i.isi'. limn, everything oulsNir nf I he circle is 
beyond Ihr 1 oi's limit. High slip angles (or percent! 


Right 

Turning 


are generated just inside the cireln's boundary. 












BRAKING 

To brake in the shorten ■ I i ■ 1 ■ ■ r i■ ■ - i Hr. si hie* you must use the tires’ gripping ability all the 
way to point C [reft:* to diagram on page 15], Any point within the circle rlnes not take full 
advantage of the lires' tr.n tlon ■ opacity. Anything outside the circle Induces skidding and 
potential tire locking, g ready increasing braking distance and potentially mining the tires 

ACCELERATION 

To accelerate as quickly as possible, you must use the tires' traction all the way to point 
A For most street-legal cars, this won't be a problem. Cars with moderate amounts of 
power usually can’t exceed the traction limits of their tires in a straight line — they won’t 
get near point A However* extremely powerful cars, like racing and rally cars, may bo 
capable of exceeding their tires' limits under acceleration If the tires smoke excessively 
under acceleration, use less throttle? 

TURNING 

If you exceed the car's turning kblllty, represented hy ihe horizontal axis in the 
figure* the car may not respond to the steering whr-.-l and may understeer off 
the road or oversteer into a spin, 

COMBINATIONS 

Cars rarely coast around to. . especially when mi Ing When cornering, 

there Is usually some aceeb i ■ u or braking also 1.4Ing place. As previously 
mention"'!, the tires are i . 11 ■ ■ iH.■ of generating a ■ i rtain amount of traction. 
The direction of that tractive t»n i doesn’t matter fhi n ns of the turning circle 
off of the axes represent thov .On 1 1 ions in which the ■ • braking or accelerating 
while turning. 

(f£ 


The car's braking or acceleration limits will he lower when it is also turning 
because some traction is used to turn and some is used to .brake or accelerate. 
This can be represented on the tiac (ion i. ircle. Braking while making a left turn 
is represented by a point to I hr- left of f The closer the point is to C* the more 
the available traction is used for braking and less for turning. Near point D* 
most traction is used for turning and relatively little for braking. 

Obviously, IDO percent of braking or acceleration traction can’t be used while turning, 
and 100 percent of cornering traction can’t be used while braking or accelerating. 

- If the traction circle represents 100% of your total traction capacity and you 
use 10% of that traction to turn right, then you would only have 90% of total 
traction available for braking. 

* If you use 100% of traction for braking., then 0% is available Tor turning. In 
other words, you would not be able to turn at all 

* If you want to turn -.lightly while bi .4 Ing, you must ease up on the brakes to 
avoid using them 100%. The same 1ogi< applies for acceleration white turning. 

In race car driving, It is most common In accelerate or biake In combination 
with turning, creating a complex v.iriely of forces on youi tin To drive as fast 
as possible, you must know your c limit- and push youi i ar i ontiniioiisly to Its 
performance limits 

BASIC RULE 

Always remember In- um- the tire-.' Ir.v h" i "11 the way to Ifu limit represented 
by the edge of the h n tion circle Alsu n member that .i performance 
limits will change continuously dr-pi riding on tire quality, road conditions, 
and driving techniqur? _ 


'Mdvromm 









W&IOMT r/?>l/USFFII 


Remember that in Him tin 1 lion of this manual we said that traction was dependent on, 
among o-ttifT 'hirii.ithe load nri ih<- tire. Ihat load changes as the car moves, A car's weight 
distribution |. ■< h-ingmi as M move’. Weight is transfenred In both fore and aft and sideways 
direction'. Thai weight transfer affects almost all components of a car’s handling. 
Understanding ih< rlfri (■: of weighi transfer will enable you to better understand the reasons 
a car handles as it does, and wifi help you be a better driver. 

Imagine a ZOQO lb car with 50/50 weight distribution in both lengthwise and 
sideways direction At rest,, each wheel is loaded with 500 lbs. 


Under acceleration, weight wilt be transferred to the rear of the car This loads the rear tires 
more, and so increases rear wheel traction while decreasing front-wheel traction. The front 
wheels may have 800 lbs total instead of the tQQO lbs. when static; the rear wheels would 
then have 1200 lbs. of weight on them. The rear of I he car rnay squat down during acceleration. 
This is a result of the weight transfer, not the cause. In extreme cases, such as in a top fuel 
dragster under acceleration, all or the vehicle's weight may be transfenred to the rear 
wheels, causing the front wheels to lift in the air. 

The oppositr occurs during braking As the car slows, weigh! i transferred toward the front 
of the car This increases front-whr-i't It.h hen and decr-.i mu wheel traction. The front 
wheels oi our example caT may h ive • loading of 1 HOD Itr. ifn roar wheels would then have 
a loading oi 600 lbs, total. Ihe irrmt end may dive as a mjult of the weight transfer. The 
unloading of the rear wheel 1 . < ,hm mist rear-brake lockup mi extreme cases or if the car's 
brake balance is no I correct 


Weight transfer gets more comply vin r i a car turns. A1 ■' tr uly ;peed in a corner, weight 
will be transferred from the Inside wheels to the outside wheels, The car will also roll-towards 
the outside of the corner on its 11 pen ion. 

The body roll is an effect of Wei«jht 1 m rv Tor, 

not the cause A steady speed. i ler 

is a rare situation when racing 


Even wc'iyia tie. Ui button al constant speed oral 
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* 

1000 lbs 


4 

1CJ00 lbs. 


if the car is turning while braking, weight will be shifted forwards and away from the 
direction of the corner, loading th< oul'.uN 1 fvonl tire heavily. On the 20GD-lb. car, it could 
get 000 lbs,, with the inside rear tire* having /MO lbs. If the car is accelerating out of a 
corner, weight will transfer toward the outvidd Tear lire The outside rear tire may have 
BOO lbs., with the inside front having a ,’liiHh load 

As can be seen from the examples, weight Iran fur changes the weight loading on a 
car's tires. This causes major change 1 , in Inn lion for each tire. The relation between 
weight loading and traction is not linear Fraction does not increase as quickly as 
weight is added. Conveisely, when weight is removed, traction decreases more quickly 
than the decrease in weight 5o even a 5b or 100 1b change in weight loading between 
opposite tires may noticeably change a car’s handling characteristics. A car that has 
sudden changes In handling can be extremely difficult to drive. 


SOME EFFECTS OF WEIGHT TRANSFER: 

Weight transfer under acceleration can increase traction for Tear wheel drive cars, but 
decreases traction for front-wheel drive cars 


It can change a car's tendency to understeer or ovorsteer. Linder heavy braking while turning, 
an understeering car may cversteeT u,[ mr-c nr the shift oi weight oft oi Ihe rear wheels. 

Under heavy braking, the lighter load on the rear wheels of any r.n may cause the rear 
brakes to lock, sending the car into a pm Also, 'lie extra load on tin■ front wheels in that 
situation may stress f roi ii wheel drive t orn|. . 


It is important to be aware of the ■ f weight transfer on youi ■ ar T s handling 


Weight transfer to rear during .. 



SOP lbs- l/oo lbs. 



V ttlfjht transfer to fnmt ilm lTi<| braking 


l/QO lbs. 


HOP lbs. 






























The key to winning rar rs Is in the corners. Going fast on the straight-aways is 
easy; getting through the corners quickly is not. An understanding of the 
effects or inr (rat Ikm and weight transfer in cornering will help you understand 
the besi techniques fur fast cornering. 


In this section wo will consider the parts of a corner, and some basic driving 
techniques For simplicity, we will consider only a single corner between two 
straight-aways. On a racetrack or road, corners may come in a sequence with 
no straight sections between. Techniques for such corners will be covered in 
the Multiple Corners section. 


There are three parts to any corner; entry, apex, and exit Corner entry is that 
section between the straightaway and the ape* Thu upex is the point at which 
the car is closest to the Inside of the corner. Corner exit is the section from the 
apex to the point at which thr car is on the next straightaway. There are certain 
lines through a corner that ,m quickest; we will cover Iht m in the next section. 
Here we cover basic braking. ■.hiring, and acceler.ilton , they relate to a corner, 
and the effects of weigh! tr.m lei from that braking 





CORKER ENTRY 

Corner entry is critical because It Is during this phase that the car is positioned 
for the correct apex and exit. If you don'! enter correctly, at best, time will be 
lost and at worst, the oar will spin oui 

The first step is to slow for the comer Re member from the section on tires that 
a tire can only use 100% of Its traction for braking while it is traveling in a 
straight line. Any cornering force from turning reduces the maximum amount 
of traction available for braking. And remember from the section on weight 
transfer that the weight of the car shifts forward while braking and toward the 
outside while cornering. 

The best way to slow for a corner is to first apply the brakes to their maximum 
while you are still traveling in a straight line. At the same time, you may need 
to downshift, and will also need to ease up on the throttle. This slows the car 
as quickly as possible and shifts the weight forward, increasing the grip of the 
front tires and reducing the grip of the rear tires to help the tar turn into the 
corner. You want to be sure not to 1o< k the brakes. Once the correct speed for 

the beginning of entry to the comm Is .bed, gently [gently, HOT suddenly!] 

release the brake while beginning to hJrn in to the cornet Ibis is called "trail 
braking*', because you gently trail orr the brakes as you enter the corner. 
Suddenly releasing the brakes could rrdui < front-wheel Hat Mon because of 
rearward weight transfer, causing « ■ u understeer. Suddenly releasing the 

throttle while in thr corner will c.mj * .1 Tmward weiglu ..dm, which may 

cause oversteer as the rear-wheel gilp will be reduced A balance between 
braking and cornering ’.peed mud be maintained—you should stay within the 
limits represented by traction circle u ufn- the consequent es 
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CORNER EXIT 

At stamp point, usually at or Just before the apex, you will want to begin to 
accelerate out of the corner. At this time, the brakes should be fully released. 
Thu * steering whi^'l is still turned Into the corner It's time to begin to accelerate. 
Again, "gently" is IIm■ best technique. Remember that weight is transferred 
rearwaid under acceleration* and sudden inputs destabilize a car, 


Toe much throttle too soon can cause trouble. A front-wheel drive car will 
understeer towards the outside of the turn as the front wheels lose traction 
because of the rearward weight shift, Shifting weight forward will usually 
solve the problem. Gently reduce the throttle to shift weight to the front wheels* 
and only then gently Increase the steering input. 


A rear'Wheel drive car, especially a powerful one, may get tive-destroying 
wheelspin and power oversteer if too much power is applied exiting a corner. 
Remember that a tire only has mj much traction capability* and, when exiting 
a corner* the lateral component or the car's direction uses some of that ability. 
If the rear of your car step'-, out of line, cejunierstet-r m a right turn, turn the 
steering wheel left —and slay ■ <u the power. You might ',ave it, but a spinout is 
likely. More information on in II be found in the > i tion on "Drifting" later 
in the manual, 

i 



A small, controlled amount or owe.. ■■ nable an expert driver to go 

faster, but can be difficult to control liui thb i i small amount, not a sideways, 
full opposite-lock power slide .Sliding Inof \ spectacular, but it's slow and 
hard on tires. Slides and four wher I dull will be covered later. 

Learning I he proper technique arid vpn d fm i corner takes practice. Smoothness 
counts! Work on being smooth and speed will come. If you try to go too fast too 
soon* many agricultural expeditions will tc nil Uv fastest drivers are usually not 
spectacular to watch* and the most spin tai ular am rarely the fastest. 
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"Line” is the racing term for a path through a corner. There are 
many lines through any corner, but some are faster than others. 
The best line Is not necessarily the most obvious one. 


Theoretically, the fastest fine through a corner would seem to be 
the one with the maximum radius, as in figure A. It does allow 
the fastest constant speed through the corner. The major problem 
is that the car's speed must be kept constant throughout the corner. 
All braking must be done before the turn-in point, and no 
acceleration may be done until the car is on the straight after 
the corner. Taking corners in this manner does not lead to the 
fastest lap times. 


A line similar to that shown in figure B is better. Turn-in is sharper 
and so the first third of this line is slower than the constant -radius line 
in figure A However, the apex Is delayed until after the geometric 
apex of the corner and the line for the second two thirds of the 
corner not only has a larger radius than the constant radius line. It 
has an increasing radius, fhb allows acceleration out of Hie comer 
and a higher exit speed, essentially making the following straight 
longer and allowing your ■ ir to reach a higher peed. Also, 
since turn in to the corner w ii layed, the straight loading to 
the corner is made Tongm I igure B is somewti.it exaggerated, 
but much like the ideal Hun in o i orner. Experiment with similar 
lines to find the fastest way -ucwnd a racetrack 




Apex 



Figure B 
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There’s an old racer's saying: "'Slow in, r i t out ” The opposite 
of that is "Fast in, slow out.” Watch two r a is dicing in a 
race. Often one car brakes later than the othei and passes 
it going into a corner only to be re passed on the exit. If 
you do have to take an early^apex line m a corner because 
of passing, slow down enough to stay to the inside of the 
corner until the usual late apex, and then accelerate away 
on the late apex line. Ho matter what line you use through 
a corner, be sure to use the entire road 


Figure C 
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MULTIPLE CORNEAS 

On both race courses and roads, corners are often linked together. Alternating 
left and right turns, called "esses" because of their resemblance to the letter 
"S", are fairly common. They can be extremely challenging, especially when 
several are combined in sequence. It is best to think of such corners as one 
long, complex corner. 

Remember: slow in T fast out. Sel up youi line for the fastest exit from the last 
corner, even if it means a slower entry speed into the first corner or corners. 

In figure C, the dotted line is the maxi mum radius line and the solid line is the 
late-apex line. Notice that although the entry into the first turn will be a little 
slower on the late-apex line, the late-apex rxll gives a correct untry for a continued 
late-apex line in the second comer and a much faster exil out of that last corner 
in the sequence. 

Always leak ahead and plan ahead. 
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Drifting is that fine line of control just before an uncontrolled skid. In racing, a car 
is usually considered to be drifting when all of its wheels are slipping, but the front 
wheels are still morr-or less pointed in the direction of the corner, or at least 
straight. Beyond that, when ihe car gets more sideways and even harder to control, 
it's sliding. Oriflmu i the fastest way through a corner, and makes full use of the 
tires* capabilities, But sliding is not the fastest way. Although sliding sideways, 
willi the tail of the car hanging out and the steering in full opposite lock, 
looks spectacular, it's slow. And it causes excessive tire wear. 


A drift is started by breaking the rear tires loose in a controlled manner in 
a corner. There are several ways to do this, and all work because of weight 
transfer An understanding of the effects of weight transfer under braking, 
cornering, and acceleration is vital for understanding why a car will drift 
instead of spin out, and when it will cross the line from drift to spin. Fast 
reactions by the driver and a high level of driver skill are also necessary — 
drifting is not a beginner's technique. 


A rear-wheel drive car with understeering handling near its limit of cornering 
but enough power to break its rear wheels loose in a comer is the ideal machine 
for drifting. An all-wheel drive car with sufficient power will also work. Even a 
front-wheel drive car can be made to drift, but that takes special techniques 
to be explored later. 

At the limit in a corner in an understeering car, the slip angle of the front tires is 
greater than the slip angle of the rear tires. The front tires are being worked to 
their maximum capability, but there is some traction in reserve in the reay 
Remember from the section on tires that tires can only handle a certain amount 



of force. If sufficient power r; up pH' ■ ! ic Hie n Mres of that car in a corner, 
the traction available to counters i the ■ mdrifugal force of cornering will be 
decreased and the rear of the > ,n will m ■*/«- outward in response to that centrifugal 
force. But, because of the weight Ir.imfi i toward the rear under power, the 
rear tires gain more traction cupabllily Mm .1 point) at that time, and can handle 

more power or resist more stdeway. ... 1han might be expected. As long 

as there is a balance between the powei -tpplied and the centrifugal force due 
to the car's cornering speed, the drifting * .n will be stable. But it is a precarious, 
knife-edged balance that requires '.kill and careful attention to attain. 

Smoothness is absolutely IrnpOrianl Sn.Ih 1 hung os in throttle can steer the 

car; sudden changes in steering, ihrottlc, ot braking 1 an send the car out of control. 

In an all-wheel-drive car, a drift may also ho Initiated by sharply turning the 
steering wheel into the corner, and them <u t uI 0 rating anrl decreasing the 
steering a certain amount. You'd want in do this after the turn-in process is 
completed, just before the apex, while suiting up for the corner exit. The car is 
still decelerating, so weight is shifted forward, giving the front tires increased 
traction. When the steering wheel is turned (sharply but m a controlled manner], 
the front wheels pull the car forward in the direction in which they are pointed. 

The rear wheels develop an increased slip angle and swing wide. Acceleration 
at this point transfers weigh! back toward Ihe rear wheels, increasing their 
tractive ability as in the rear-drive car above Coordinated use of the throttle 
and steering wheel keeps the car pointed in the desired direction, as with a 
rear-drive car. 

If you can shift weight reaTwards faster than the tail goes out in oversteer, you 
can control an oyersteer slide. This wilt work If the- oversteer is caused by the 
car's suspension design. Some highly-skilled racing drivers prefer a car that 

^ MMiUtmtam 









oversteers at Its limit because of this. The car will need rear-wheel drive and plenty of 
powei in order fur this technique to work! For most cars and most drivers, this may he 
a more therm \u al ihan a useful technique. If the car is already in a power oversteer 
slide, weight li .ihi <nly transferred to the rear and the power through the rear wheels 
is o vo r pc we i Mm their lateral traction. More power at that point is not what is needed 

It is also posslble’b start a drift in an understeering rear-drive car by momentarily 
looking up the rear wheels while turning. This reduces then traction, and they will 
slide toward the outside of the corner. Immediate application of power will control the 
slide. One way to do this is to shift down to a lower gear in a turn. This will momentarily 
lock the rear wheels. If the driver is skilled enough, a quick application of power can 
prevent a spin. This technique has been used by racing drivers in the past, but is not 
recommended except as a last-ditch effort to keep from understeering off the road. 
The forces through the car T s drivetrain and. suspension in this situation may easily break 
something important, particularly with the grip of modern tires. 

We've mentioned rear- and four-wheel drive cars. What of front-wheel drive? As has 
been mentioned in several previous sections, disadvantages of front wheel drive for 
racing purposes include its inherent understeer and lack of power through the rear 
wheels to combat the understeer in the "traditional” ways mentioned above But, if 
the rear wheels could be broken loose, understeer would be negated. And the front 
wheels could pull the car out of the corner more quickly as they would have less 
steering lock and so could use more of their traction for acceleration. But how to 
break the rear wheels loose? , 

Not, in this case, the gearbox, as the drive wheels are at the wrong end. [Lock the 
front and you get massive understeer. And you might break something in the drive- 
train, anyway.) But a careful jab at the brakes [or, actually, a series of careful jabs 
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at the brakes] while turning into Ihr i mru-r under power will break the rear 
wheels loose, pointing the o.n Inhf Mir hr* ■ non of the corner The rear wheels 
break loose because under braking. wHgM h transferred forward. And front- 

drive cars have forward weight I'm him.. So very little weigh! is on 

the rear wheels, and the rea< bi-iki' Im k ' imlril'ugal force does the rest, Thr- 
front wheels don’t lock (unless too iniu h bmk<- rv applied] because they have 
more traction, aided by the forward wi'ighi shift Ease off the brakes, and tin- 
front wheels to pull the car out of Ihr over U'oring condition. 

This is not an easy technique, .1 it .. • n 0 of the brakes and. throttle at 

the same time. Coordination and r.■ .1 frTlrM". am run essary. It was developed 
by rally drivers who drove small di-.pt ir rment front wheel drive cars on loose 
or icy surfaces. 

In circuit racing, drifting is not ... u ni lo be Slip angles of modern racing 

tires are small, and the traction they can genn.itn is very, very high. Breakaway 
can be sudden, and at speeds loo fast tor human reflexes lo react to. On pavement, 
drifting is primarily found in touring tor racing. Top-level open-wheel and 
prototype racers hardly drift at all most of their high-speed cornering ability 
is generated by aerodynamic down force, and the devices that create the down force 
work well only in a straight line and at very mail yaw angles A large yaw angle 
would cause a catastrophic loss of downfon e re 1 siting in an uncontrolled spin 

In modern racing, classic drifting is found in two places, on pavement in wet 
conditions, and in rallying, which takes place on nearly any conceivable surface 
in almost any weather conditions. 













Drivers who raca on purpose-built circuits or even special courses made from 
dosed public roads have li easy. They can drive on the course before the race 
in ordei to -.at up thelT car and find the best lines through the corners. Corner 
workers warn Mirn^ol dangerous conditions or a spin by a competitor with a 
set of flags or lights, If the weather is too bad, the race may be slowed behind 
a pace car 01 even stopped. If anything on the car breaks, they mighl make it 
back to the pits and be able to repair the car and continue racing. 

Rally drivers have none of these comforts. Rallying is the fonn oi motorsport 
most like the point-to-point races of a century ago. Rallys are run from one 
point to another over all imaginable types of road surface, and in any sort of 
weather. The worse the weather and the poorer the road surface, the better the 
rally. Drive in a rally and you'll be driving on pavement, dirt, gravel, snow, 
and ice, often in winter weather conditions. Although it's sometimes possible 
to pre-run parts of a rally route, the conditions may change on that route 
between the time you do your reconnaissance and the time you run the rally. 
And. with sections tens or even hundreds of miles long, memorizing the course 
is not possible. Rallying just may be the most challenging form of motorsport. 

That said, you, the Gran Turismo Z player, are lucky The rally mode in Gran Turismo Z 
is a little different from a real-life rally. Real rallies have sections of high-speed 
driving called special stages connected by timed drives on public roads. Special 
stages may be on dirt forest roads, race courses, or hillclimb courses. Real rallies 
are long and difficult tests of human and mechanical endurance. 

In Gran Turismo l, the Rally Mode is like a special stage in a rally. There is only 
one open course, Pike’s Peak International Hill Climb. It is a relatively long-distance 


hillclimb course with separah- i.iMm-i .mil ' inshlng points, as in a real rally 
special stage. The other courses air* r Imr-d ■ n mi where each lap is relatively short 
in distance. 

Also, in Gran Turismo Z’s rally rijLir.r,, tlrivn m*vm drive on snow or ice. There 
is only pavement, dirt, and gravel \o you w<m 1 gel any nasty surprises. Well, 
not too many - don’t forget to pay ollmithml (wither, only one kind of tires are 

available in this mode, keeping your 111 r- .h nnplnr Real rally teams sometimes 

completely change the car's suspension m tup fiu each stage, with different 
geometry, springs, shocks, and wln-H .mrl Mm vIa and tire compounds. 

Although nearly all types of vehicles r-*c npi opr n wher led pure racers have been 
run in rallys, the top rally cars today u*.e im.ii wheel drive. Traction can be hard, 
to find on a rally course, and four-wheel rtitvt makes the best of what can be 
had. Small front-wheel drive cars have d n Iihti popular, and drivers of these 
cars have discovered some interesting in hniqur. to help them get through corners 

faster, Braking under acceleration into a.in, explained in the section on 

"Drifting” is one such technique, and thorn on' others. 

Basic rally driving techniques are not ton illfforent from other driving styles. 
Rally cars are subject to the same laws of physics as any other cars. There are 
two major differences between rally driving and driving in more controlled 
situations: traction and suspension setup, uv hiding ride height. 

Circuit racers are blessed with sticky tires designed iot maximum adhesion on 
high-traction pavement, and a clean, clrm, debris free track that allows a low 
ride height for a low center of gravity and minimal weight transfer. Rally drivers 
aren’t so lucky. They race on low-traction surfaces Tike dirt, gravel, snow, and 
ice as well as on paved roads. A rally car needs more ground clearance, and 











sometimes protective 4,11 skid plates” underneath the engine* transmission, 
and gas tank to deal with the rough and unpaved roads of a rally. To get 
sufficient clearance to dual with the rocks and other debris that may be 
found on .1 rally road* rally cars are set up with a considerably higher 
ride height than their circuit-racing relatives. They usually have longer 
suspension travel, hgtin to deal with the various road surfaces. Increasing 
ride height Pit n ase^ the car’s center of gravity and weighi transfer during 
maneuvers, The long-travel suspension also increases weight transfer. 

So, even with the best specialized rally tires, a rally car won't corner like 
a modern Trace car It will* however, corner much like a race car Trom the 
days before wide, sticky tires and aerodynamic devices. What drifting 
occurs in circuit racing today is usually limited to a near-imperceptible 
few degrees. In rallying, lurid high-angle powerslides are common, at 
least on loose surfaces. Some rally drivers only seem happy looking forward 
out of the side window 

Because of the low-traction surfaces, smoothness is even more important 
in rallying than in other forms of motorsport. Although rally drivers look 
out of control, they’re not. Driving on low-adhesion -.urfaces is Just like 
driving on high-adhesion surfaces except for lower limits. Speeds are 
lower and yaw angles are higher, but it's easier to lose control Start 
developing your rally skills by driving smoothly. Understand the effects 
of weight transfer on handling and drifting. And practice basic driving ■ 
techniques before trying any special rally techniques. 
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Whafs exciting about racing? Direct competition Evan it two cars are trading places 
throughout a race, the best part c. .it thi mi n .ii 1 nines down to seeing who gets the 
best line out of the last comer, and stonrn up th« to tight to win. The last few hundred 
yards between the last corner and the flnr.h 11th .ue the most exciting part of the rucr- 

That T s what drag racing is all about Drug ruin?', have rlnne away with the 
sometimes boring preliminaries and tl is 1 illcd ia, I mi down to Its essence bur 
versus car, driver versus driver, and inn- quailm ..| ■ mile to see who's best 

ft seems easy. Just sit at the starting line, and when Hu light gin- giam, nut the pedal to 
the metal, right? Vou wish.... Because their ,in - only a ■< w .it in mImii nu.u, thufti's 

a 

no room for error. If you don't get a good .t. >11 .ml il- < 1y \*> muhr up lrrm In only a 

quarter of a mile. And you must be ablr to 1 JUX the Imv.I <n 1 >-\, i.ifluti uul of your cal 

Driver reaction time at the start is Important in ill fnirrri 01 racing But nowhen- is it as 
important as in a drag race. Wait too long iiflm Hr light has gone gmen, .md your opponent 
will be halfway down the strip Start too soon, arid you'll "re Plight 1 " and be disqualified 

To get a really good start, you'll need to have iu 1 the right revs on the engine .before 

dropping the clutch so that you get just I hr- right.. of whaelspin. If the revs are too 

high, the clutch, or the tires, or both can go up in .moke Then you need to shift quickly, 
at the propei rpm for fastest acceleration Even with an automatic transmission, proper 
revs are important 

Read the manual section on "Acceleration” again, and practice your starting technique 
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HAA/DI7/UG PROBtF/WS: 

Qt/FST/O/VS A/VSWEHS 

I) q : hoard that skilled drivers will enter a corner at BOmph, so I tried 

cornering .it the same speed But when I turn the steering wheel, the car 
doesn’t turn 

A= This is probably due to insufficient weight transfer, When you apply the 
brake, the car’s weight wilt shift forward, increasing the traction of the 
front tires IT you turn the car with the weight shifted, forward, the car should 
turn. Even though you may he traveling at the same speed of &Dkm/h, there 
is a big difference in turning ability depending on whether the car's weight 
is shifted forward or not, If you find yourself in understeen, the safest counter¬ 
measure is to relax without applying the brake or throttle. As the front tires 
begin to regain traction, the car should begin to turn properly. 

1 ) q : | turn the steering wheel while applying the brake just like it says in the 
manual, but the car doesn’t turn. 

A: in Gran Turismo l, all the cars are equipped with anti-lock brakes, so 

you should be able to turn with the brakes applied. But the timing for applying 
the brakes and turning the steering wheel are still vital in making a good 
turn. If you're going into the corner too fast, it is stiil possible to understeer 
even with anti-lock brakes. Give yourself a little more breathing room-and 
apply the brake a tittle earlier. This should lead to more positive results. If 
you’re already deep into the corner and the car is underscoring, 1t T s best to 
take your foot completely off the brake. 



3) Q; I opened the throttle as I was uniting ready to exit the corner, but the car 
just veered to the outside. 

A: This problem was discussed in tho '.ociion on exiting corners. For both 

front-wheel and rear-wheel drive, it ifu* < m undursteers when you accelerate, 
the best remedy is to release the throttIu I don't accelerate so hard]. As the 
weight which had been transferred in I he rear shifts forward, the steering 
wheel should begin responding again However IT the car decelerates too 
quickly, the rear tires may lose too mui ii Inn lion and slip, which will cause 
the carte go into a spin. This is called "I mi ling thud tie oversteer". To prevent it, 
release the throttle slowly, until the < nr is b.u t. in line, 

Note- Releasing a throttle may be more difficult with the directional buttons. 
Avoid oversteering by tapping on the at i elrrnlor buttons numerous times. 

41 Q: For some reason. I'm not able to turn and approach the apex of the turn. 
My tires are net slipping either. 

Af If your tires still have not reached thru traction capacity and the car is 
not turning enough, the problem is simply that you need to turn the steering 
wheel more. This is a common problem for beginners, but it also happens to 
advanced drivers when they get nervous and fail to turn the wheel sufficiently 
because of a loose grip. The best advice? i lo get a feel for your surroundings^ 
settle down, and assume good driving posture. 













S) Qi 1 spin out as I start to enter a corner, 

A: This is due to excessive weight being shifted to the front or the car, resulting 

in oversteer. 1 rati mg -throttle oversteer, again. One way to remedy this is to 
turn the steering wheel In the direction opposite the turn, in other words, 
counter steer When oversteer occurs, the rear tires are traveling outside of the 
path taken by the front tires. Countersteering compensates for this by turning 
the front tiros to the outside as well- Although people will Instint lively counter 
steer when oversteer occurs, this move won’t be mastered properly without 
plenty of practice. If the counter-steer is applied too long, as soon as the rear 
tires regain their traction the car will start moving in the opposite direction of 
the corner. The car will be traveling very fast, so this will make restoring the 
car in the right direction even more difficult. Counter-steer should bo applied 
quickly and in the right amount. As soon as the car has recovered, the steering 
wheel must be returned* Getting the feel for this will simply require time and 
practice. During counter-steer, the throttle and the steering wheel must be 
manipulated simultaneously. To increase the traction of the rear tires, the throttle 
must be opened to transfer weight to the rear, As described earlier in this manual, 
for rear-wheel drive cars, it Is important that the throttle be opened gently, or 
else the traction capacity of the rear tires will be exceeded, causing the car to 
go into a spin For front-wheel drive cars, however, it’s preferable to open the 
throttle as much as possible to re-stabilize the car quickly. 


< 5 * 


5 0: I was rounding a long comm without any problems when the rear tires 

started to slide. 

A; If it’s not a case of the throllle b< mg opened too much on a rear-wheel 
drive car, then it T s probably bet ,uj Ihr ■ cornering speed is too fast The 
centrifugal force acting on the c .it will vm n d Ihe lah-ral traction capacity of 
the rear tires, causing them to \11de You could uy youi driving is a bit too 
aggressive. If you can solve this wild ^ bit id * uunUn loei, then you'ir t lose hi 
the fastest cornering speed possible if you must i ountei 'dem fora long Mmo 
or if the cat spins out, then this is Cle.irly n r ■ r nf ovn deer Mow down .i little 
bit and see if that isn’t the perfect mutcI irnr dial uhiihi 1 r y Hit lip in thrs .mswpi 

above as well. The one thing to avoid l tn U n > up .<1 ujdi.li ulv 1.«k■ • yum root off 

the accelerator. If this happens, iho wiugf it b.m ... th+ . will ■lull foiwoid, 

causing the rear fires to lose traction mri ifn • to ... In to idly 





















I 


! 



MODIFICATION 

MUFFlEfl . . . 
BRAKES 
ENGINE t ♦ . , 

drivetbain 


SUSPENSION 
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WOD/FiCATlOA/ PA/?TS 


MUFFLER 

Sports 

Combines a less-restrictive replacement sports-model air cleaner with a low 
back-pressure sports muffler to improve intake and exhaust Mow Ideal as a first 
time turbo upgrade. Improves high-rpm torque in non-supercharged engines. 

Semi-Racing 

A competition grade air cleaner with urethane sponge filter is combined 
with n low back pressure muffler designed to enhance engine performance 
at high rprn. ideal Tor large-displacement turbo engines. When using with 
a non-supercharged engine, proper tuning .beforehand is a must. 

Racing 

Delivering even better intake efficiency than the semi-racing model, this racing 
air cleaner with a velocity stack is combined with a high-el fit umcy straight 
muffler designed for racing cars that normally operate in the high-rpm range. 
Suitable for tunings that maximize peak power. Reduces low rpm torque and 
so requires proper consideration of engine characteristics, gear ratio, and 
other factors, 



BRAKES 
Sports Brakes 

Contains carbon metallic brakr; p< sl1 Tut ■ i■ ■ i■■ ■ i< i.,Mi- stopping power, even during 
long-distance driving, With far men Initial topping power and fade resistance 
than ordinary brakes, these brake- an ■ ■ 1 ulloblr fur t mb it. me e race Brake 
fluid [DOT 5] is also changed. 

Brake Balance Controller 

Controls the anti-lock braking 1 system 1 h mainhiin Ihr- Me m i balance m making 

power between the front and rear huikn . \.. tiim tin lu | m i > .1.0 uminr 

steer for extra stability, or strengthen Hv n- u P« ini rr « ■ ■ ovvr \, < 1 tm holti*i 
maneuverability. Remember Unit a lofi Jumg mmi Jnai.r halon* * 'a-illng hurra^’, 
the likelihood of spinout. 
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ENGINE 

Performance Chip 

The most basic upgrade. Altering the Engine Management Program settings 
allows you to boost power by adjusting engine ignition timing, the air/fuel 
ratio, and other variables. For turbocharged vehicles, the air filter and muffler 
are also replaced,'for a beginner's-level upgrade. 

Full-Engine Balancing 

An extensive upgrade that includes piston and connecting rod weight balancing, 
and a precision-balanced crankshaft. Reduces vibration and hearing loads, and 
allows higher engine speeds. The rev limiter is reset to take advantage of this. 

Port and Polish 

polishes the interior of the intake ports, reducing air-flow resistance boosts 
engine power by what may seem a low degree* but is essential for normally- 
aspirated and supercharged engines alike. 

NA Tune-up 
STAGE l 

Boosts the power of non-supercharged engines by adjusting the ignition and 
valve timing and by installing thinner head gaskets for a higher compression 
ratio. The exhaust manifold is also replaced* Peak power is enhanced without 
affecting low-rpm torque. 
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MAGE Z 


Picks up where Stage 1 leaves off Hot only raises the compression ratio even 
further with high-compression pistons and he.id polishing, but also boosts 
high-rpm output by replacing tht r ntm, mounting reinforced valve springs* 
and Port and Polish. Although low spueil loigui' l.\ diminished somewhat, 

the emphasis here in on boosting high.. iiowm Hitt Enylne Management 

Computer is also reset accordin' j In you r vrhk b |n ■ . 

STAGE 3 

Following up on Stage 7 enhance! n< nl Hm. iipgra.. nvnihaUl the 

engine to enhance high-rprn perform. Higher ( ornpii inn pMmi '.pedal 

highlift racing cams with a largo amount of v . .... , i Hi if ,vy duly i »m- utmn 

valve springs and connection rod’., .md i nglno blur k r.. nlnn .m all pari 

of the package. The power band is shifted In ..duin In high rarujc in 

boost maximum horsepower. 

J splacernerit Increase 

I here's no replacement for displacement Thl i upgi.ulr i-u ■ i.ylmdnr dk.pl.in).nl 

by increasing engine bore and stroke firr.iti i 'It plat rmenl generally boosts 
the engine's torque in all rpm ranges. 
















DRIVETRAIN 

Transmissions 


Sports Transmission 

Replaces a normal transmission assembly with a transmission with closer gear 
ratios in all five^gears. Prevents revs from dropping below the powerhand 
when upshifting, and allows smoother downshifts. Ensures useful power in a 
variety of turns. Recommended for non-supercharged engines. 

Semirracing Transmission 

These gear ratios are even closer than those of the Sport'. Close Ratio 
Transmission. This gearbox is ideal for highly-tuned cars with a narrow powerband. 
Note that upshifting and downshifting will become more frequent. Because of 
time toss during shifting, this transmission may be counterproductive in cars 
with high-torque, wide-powerband engines. 

Full-racing Transmission 

For races that permit the replacement of all gears, including the final drive 
gear This upgrade also makes It possible to fine-tune the gear ratios according 
to vehicle specs and. circuit features. 

Clutch 

Heavy-Duty Single Plate Clutch 

Changes the clutch feeling during shifting, so that upshifting Tech more direct 
than with a normal clutch. , 

Twin Plate Clutch 

This racing dutch kit features dual dutch plates, ideal tor high-torque, high-power 
vehicles. Reduces clutch slippage during upshifting, improving acceleration. 
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hip!* Plate Clutch 

Featuring three clutch plates, Mir i 1ut< h kit boosts torque transmission and 
enhances the directness oi Pm- pow< i hit il hi highly tuned cars, 

limited-slip Differential (For Prefer imm h I 

l Way Limited-Slip 

An limited-slip different i.j l ih.h drllym thr- It mi (nd ■ hi effm i during bulh 
acceleration and deceleration M thill ■ -• ■ I• • ■ h .ihilmte during bt.il-iriu 

thereby permitting even hordri Unking IIHIvmi pi vi-riul ... 

acceleration, but clearly make*, turning .. p liifflcull <iml i . i t» <ir|vi i 

who are skilled at turning 

i 1 Way Limited-Slip 

Reduces the limited-slip effect duiing ■ i.■. . i. ■ .inn whif irmli’iMmhiij the rulf 
limited-slip effect during accoterallim Nil t n im- pn . iln| h i, Imn m.i 

during braking, prevents excessive mil.. (i»■ • • ■ i il-.- i ,n .iiirrnpimg 

to turn. Free of quirkiness, this a good hi mound limn. i( ... 

1 Way Limited-Slip 

This limited-slip activates the limited lip r Clot .. durmg.-k i.iin.I 

so is suitable for front-wheel -drive Vrhicli . whu h „re di fl h ul! to turn n ruler 

any conditions. The absence of the limited -dip eifri i ... braking makes it 

possible to maximize turning power However Ik tendency of Um ynhh le to 
lose stability during braking should bt imP d I In .hnrb tuning of this type of 

limited-slip is that vehicle charai ternhe during at i ... i hangs greatly 

when the accelerator is released to decelerate 
















Full Custom teat Ion 

This special racing modification allows independent adjustment of the limited-slip 
effect during acceleration and deceleration. Although capable of greatly changing 
a car’s performance, this modification requires careful adjustment as improper 
adjustment can destroy the car’s balance. 

Flywheel 

Spouts 

A lightweight flywheel made with chrome molybdenum steel. Lets the engine rev 
more quickly. Improves acceleration slightly, but with narrow-powerband engines 
revs may drop below the powerband unless a close-ratio transmission is also used. 

Semi-Racing 

Even lighter than the sports type, this flywheel is especially designed for racing 
Makes for a quick-revving engine. Improves acceleration slightly, but with 
narrow-powerband engines revs may drop below the powerband even more easily 
unless a close-ratio transmission is also used. 

Racing 

A super lightweight flywheel exclusively for racing. Makes foi a quick-revving engine 
thai also drops revs quickly, improves acceleration and deceleration,, but with 
narrow-powerband engines revs may drop below the powerband unless a 
close-ratio transmission is also used and the driver can master proper shirting technique. 

Driveshaft 
Carbon Drivosbaft 

A lightweight driveshaft made with a carbon composite. Situated between the engine 
and the differential gear in front-engined, rear- wheel drive or all-wheel drive cars, 
the driveshaft is just as important as the flywheel for acceleration performance. 
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TURBO 

furJbo Kft 

STAGE I 

1 Li iI so kd that uses a comput i iuihoi fi-ugm hi grmerate high-rprn torque wtNiout 
■.ucr i r icing torque in the low (o i nr ilium i.uiyi’ Mln1rn.il turbo lai^ and high response 
combine to create an excellent bakim r uilaiih hir >11 typi", of circuit 1 . Metal ■ r .■i. r i■ 
u it Cooler, a reinforced oil pump and nlh> i lihih dm .dill tty part 1 .. H irr .u M in-, l .nllrrl 

MAGE 2 

A turbo kit that stresses high rpm pi<ak iiuwi'i .I luv. .. i,->.. ... 

in the low range is somewhat low i oggioinl I.tm It11 I but uihl in high i.mu. 

11 j we t is boosted considerably In m>.1 1111111n hi im In 1 rj « i..■ i > • 11 i mil. i i'o l n f i ■ u ■ -■ i 
.it purnp and otheT high-durability paih.. i fuel pinup, inii.i hu, * ornpulm .uid nihm 
turbo components are also Installed 


STAGE 3 

A turbo kit that focuses on quarter-mile ,n ..Mon 11 n now nr h.md - hir!. fuiihiu 

into the high-rpm range than with Turbo KM 2. For greater effectiveness, this turbo 
kit should be combined with a close ratio transmission and other parts. Tho cam Is 
also replaced with one designed for turbo characteristics. In addition to metal gaskets, 
oil cooler, reinforced oil pump and other high-durability parts, a fuel pump, Injector, 
computer and other turbo components are also Installed 


















STAGE 4 .. . 

An oversized, high-rpm. high-output turbo kit designed purely with maximum 

horsepower in mind. Suitable for maximum-speed contests, for Instance. Ihe 

cam is also replaced with one designed for turbo characteristics. In addition to metal 

gaskets, oil cooler, reinforced oil pump and other high-durability paris. .1 special 

fuel pump. Injector, computer and other turbo components are also installed. 

INTERCOOLER 

Sports 

This aircooled intercooler coots the hot intake air after it is pressurized by the 
turbocharger* By lowering the intake air temperature, air density is Increased, 
allowing for more fuel to be used and boosting power. An essential part for a 

high-performance turbo engine 

Racing 

Boosts the power of a supercharged engine by lowering the intake air temperature. 
The larger capacity increases the temperature-reducing capabilities but slighlly 
lowers engine response. This high-capacity intercooler is a suitable upgrade 
for engines with a. high maximum supercharging pressure. 



SUSPENSION 

ivpensicm Kits 

5 ports 

An all-purpose, beginner frirniMy u .|m i, n n kit IIml rnwr ,ill typr-. of chiving. 
from street to circuit. Both 11 ■ nil ■' 1 iU 11 .11 ho l. ihMjrbr-r air -n|i i \i .hi. iu 

one of 10 damping force level-, i .uni.gh i il n Ad|u t.ililr He.n,ini:;i i 

lowered approximately 1 ini-h m 1 ht front uni i.<t M Iwo way low pr< .un m i 
shock absorbers (adjustable tn H't \< v< It] 

'.i-mi-Racing 

A ride height-altering suspension kit for iMi.nnf.n ii. i.imvum . ... 

the shock absorber damping fr.h.n \< i .. Ml- ... i- • u |mn -mi 

i) 

Front and rear ride height i ndju Ubh in I m 1 1 11 t 111 ■ ri-r i,- mitm i( m n| iIihj 
force is adjustable to one of 10 lavnls. anti i nmJn i ttnjli i .1 ■■ m-iJu i ii.l. 
Single high-pressure gas shock obu liiei 

full Customization (For Professionals) 

Enables tuning of all suspension pari .. i, ■ i. i ho i it mi,, rrpl-ic* . 

with ones with different spring rates, and rrpi-ic* 11n tnblli.null rail bar), 
which controls the vehicle's lateral roll tiffin Win ■ I ■ .nulim i .«n in i h mgrd 

and toe-in is also adjustable. Shock -aJin i■■ ■ > i nrnpninn .pi mil t -i> n h.n 

(rebound] are independently adjusUbk In nn<- lit levels 










TIRES 

Sports Tires 

Sports tires are for paved-road driving and have a greater grip than normal 
tires. Mounting high-performance fires enhances a car's cornering, h celeration f 
and braking performance and is the most effective upgrade. Purchasing tires 
entitles you to subsequent tire services for as long as you own those tires. 

Front and rear tires must Jbe purchased together. 

Racing Stick Tires 
Racing Hard 

A set of front and rear slick tires for racing on paved surfaces. These tires have 
low grip but are made with a durable compound that ensures consistent grip 
over the long term. Because these tires warm up slowly, use proper caution 
during the first l laps on a racing course. 

Racing Medium 

A set of front and rear slick tires Tor racing on paved surfaces and made of a 
special compound that provides a proper balance between grip and durability. 
Tires heat to the appropriate temperature after 1 lap to ensure high grip. These 
tires are not as durable as hard tires but last longer. 

Racing Soft 

A set of front and rear slick tires for racing on paved surfaces and made of 
a special compound that provides excellent grip, although at the expense ot 
some durability. Ideal for time trials, for instance. After only one^half lap, 
these tires heat sufficiently to provide excellent grip. Limited durability 
requires more-frequent tire replacement. 
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Racing Super Soft 

A set of front and rear slick tires for racing on paved surfaces. These tires, 
which cast durability to the wind lo piovldn m,iKimum grip, require only several 
turns lo warm up to the point el maximum mm Caution h required as im-. 
of grip due to wear can occur suddenly 

IlfmHIfe Tires [For Profess lonali) 

A tire that even more closely .iI'prnxim.nr thi■ cl.. ofiirlii.il .. .if lisv 

tires. These tires make driving with the mum > nntiitlln r rttminuly diffli uH arid o 

provide a virtual experience of real-lifr driving ia- iq.sod tn . ... . .. 

requiring early braking, careful .. . . ah ... , in, ,i, K manipulation 

This is a set of front a rear ttms for pavml ■ mf.u 

liirt Racing Tires 

Dirt racing tires, which must b>- mounted on ill i ... mg .. 

courses. These tires are designed lo emmo vnliit 1e r r.i n I t dl'lo bill ty cm .lit pny 

gravel and other unpaved suri.n 4 LMri . .n. .. illalile only for c mTaln 

vehicle types. 
















OTHERS 

Weight Reduction 
stage l 

Lightens the vehicle by removing unnecessary parts and replacing others with 
parts made of lightweight material The numerous advantages of * lighter car 
include enhanced acceleration performance* improved cornering and, braking, 
and better tire durability. 

STAGE 1 

Lightens the vehicle more by removing more parts and/or replacing more with 
lighter materials. 

STAGE 3 

Takes Stage / lightening a step further. 

Racing Car Modifications 

Upgrades the car’s materials and shape, changes the coloring, and adds aerodynamic 
parts, which adds downforce to the vehicle. Adjusting the iron! and rear downforoe 
makes it possible to change the vehicle balance in the high-speed range. 
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Professionals 
Vaw Control System 

This component changes the setting of the Vaw Control System, which generates 
rotational moment in the vehicle by controlling the distribution of torque 
between the left and right drive wheels. Raising the setting creates rotational 
moment during cornering, making turning easier. Note that too high a sotting 
increases the likelihood of tire ’-pinning. 

Acttvt Stability Controller 

Prevents spinning due to overstoerlng by actively controlling tlv- braking 
power of all four wheels A high setting stabilizes the cap but makes cornering 
more difficult. A low setting permits greater freedom of movement In cornering 
but,diminishes the spin prevention effectiveness of the dnyii i 

rCS Controller 

For adjusting the setting of the ICS (Traction Control System], whh h pi-ivnit-. 
wheetspin by automatically releasing the accelerator when driytt whnel is 
detected to be spinning. Changing the traction control setting i h.,n. r . a , llT \ 

handling. A high setting stabilizes the car by eliminating wh««ljpin, . . . 

diminish acceleration. With powerful n:.ir vyhfol drive i .u ,i low ’.-i■ I tmg tan 
result in oversteering when the accelerator h being T >r h-■ .,■ d 
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